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RIN: 1904-AB86

Energy Conservation Program: Energy Conservation Standards for Walk-in Coolers and

Freezers

AGENCY: Office of Energy Efficiency and Renewable Energy, Department of Energy.

ACTION: Notice of proposed rulemaking (NOPR) and public meeting.

SUMMARY: The Energy Policy and Conservation Act of 1975 (EPCA), as amended, prescribes
energy conservation standards for various consumer products and certain commercial and
industrial equipment, including walk-in coolers and walk-in freezers. EPCA also requires the
U.S. Department of Energy (DOE) to determine whether more-stringent, amended standards
would be technologically feasible and economically justified, and would save a significant
amount of energy. In this notice, DOE proposes amended energy conservation standards for
walk-in coolers and walk-in freezers. The notice also announces a public meeting to receive

comment on these proposed standards and associated analyses and results.


http://federalregister.gov/a/2013-21530
http://federalregister.gov/a/2013-21530.pdf

DATES: DOE will hold a public meeting on Wednesday, October 9, 2013, from 9 a.m. to 4
p.m., in Washington, DC. The meeting will also be broadcast as a webinar. See section VII,
“Public Participation,” for webinar registration information, participant instructions, and

information about the capabilities available to webinar participants.

DOE will accept comments, data, and information regarding this notice of proposed
rulemaking (NOPR) before and after the public meeting, but no later than [INSERT DATE 60
DAYS AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER

PUBLICATION]. See section VII, “Public Participation,” for details.

ADDRESSES: The public meeting will be held at the U.S. Department of Energy, Forrestal
Building, Room 8E-089, 1000 Independence Avenue, SW., Washington, DC 20585. To attend,
please notify Ms. Brenda Edwards at (202) 586—-2945. For more information, refer to section VII,

Public Participation.

Any comments submitted must identify the NOPR for Energy Conservation Standards for
walk-in coolers and freezers, and provide docket number EERE-2008—BT—-STD-0015 and/or
regulatory information number (RIN) number 1904-AB86. Comments may be submitted using

any of the following methods:

Federal eRulemaking Portal: www.regulations.gov. Follow the instructions for submitting

comments.



2. E-mail: WICF-2008-STD-0015@ee.doe.gov. Include the docket number and/or RIN in

the subject line of the message.

3. Mail: Ms. Brenda Edwards, U.S. Department of Energy, Building Technologies Office,
Mailstop EE-2J, 1000 Independence Avenue, SW., Washington, DC, 20585-0121. If possible,
please submit all items on a CD. It is not necessary to include printed copies.

4. Hand Delivery/Courier: Ms. Brenda Edwards, U.S. Department of Energy, Building

Technologies Office, 950 L’Enfant Plaza, SW., Suite 600, Washington, DC, 20024. Telephone:
(202) 586-2945. If possible, please submit all items on a CD, in which case it is not necessary to

include printed copies.

Written comments regarding the burden-hour estimates or other aspects of the collection-
of-information requirements contained in this proposed rule may be submitted to Office of
Energy Efficiency and Renewable Energy through the methods listed above and by e-mail to

Chad_S_Whiteman@omb.eop.gov.

For detailed instructions on submitting comments and additional information on the

rulemaking process, see section VII of this document (Public Participation).

Docket: The docket, which includes Federal Register notices, public meeting attendee
lists and transcripts, comments, and other supporting documents/materials, is available for
review at regulations.gov. All documents in the docket are listed in the regulations.gov index.
However, some documents listed in the index, such as those containing information that is

exempt from public disclosure, may not be publicly available.



A link to the docket webpage can be found at:

http://www]1.eere.energy.gov/buildings/appliance standards/rulemaking.aspx/ruleid/30. This

webpage contains a link to the docket for this notice on the regulations.gov site. The
regulations.gov webpage contains instructions on how to access all documents, including public
comments, in the docket. See section VII for further information on how to submit comments

through www.regulations.gov.

For further information on how to submit a comment, review other public comments and
the docket, or participate in the public meeting, contact Ms. Brenda Edwards at (202) 586-2945

or by email: Brenda.Edwards@ee.doe.gov.

FOR FURTHER INFORMATION CONTACT:
Mr. Charles Llenza, U.S. Department of Energy, Office of Energy Efficiency and

Renewable Energy, Building Technologies Program, EE-2J, 1000 Independence Avenue, SW.,

Washington, DC, 20585-0121. Telephone: (202) 586-2192. E-mail: walk-in_coolers_and_walk-

in_freezers@EE.Doe.Gov .

Mr. Michael Kido, U.S. Department of Energy, Office of the General Counsel, GC-71,
1000 Independence Avenue, SW., Washington, DC, 20585-0121. Telephone: (202) 586-8145. E-

mail: Michael.Kido@hg.doe.gov.

SUPPLEMENTARY INFORMATION:
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I. Summary of the Proposed Rule

DOE proposes creating new performance-based energy conservation standards for walk-
in coolers and walk-in freezers (collectively, “walk-ins” or “WICFs”). The proposed standards,
which are expressed as an annual walk-in energy factor (AWEF) for refrigeration systems, the
maximum allowable U-factor expressed as a function of the ratio of edge area to core area for
panels, and the maximum allowable daily energy use expressed as a function of the surface area
for non-display and display doors, are shown in Table I.1. These proposed standards, if adopted,
would apply to all products listed in Table I.1 and manufactured in, or imported into, the United
States on or after 3 years after the publication date of any final rule establishing energy
conservation standards for walk-ins. Appendix 10D of the TSD lists the technologies that DOE

assumes manufacturers will use to meet the proposed standards.



Table I-1 Proposed Energy Conservation Standards for Walk-in Coolers and Walk-in Freezers (Assumes
Compliance Starting 3 Years After the Publication Date of any Final Rule)

Class Descriptor Class Proposed Standard Level
Refrigeration Systems Minimum AWEF (Btu/W-h)*
Dedicated Condensing,
Medium Temperature, Indoor DC.M., < 4
System, < 9,000 Btu/h 9,000 2.63x107%Q+4.53
Capacity
Dedicated Condensing,
Medium Temperature, Indoor DC.MI, > 6.90
System, > 9,000 Btu/h 9,000 ’
Capacity
Dedicated Condensing,
Medium Temperature, DC.M.O, 3
Outdoor System, < 9,000 <9,000 1.34x107%Q+0.12
Btu/h Capacity
Dedicated Condensing,
Medium Temperature, DC.M.O, 1221
Outdoor System, > 9,000 >9,000 ’
Btu/h Capacity
Dedicated Condensing, Low DCLL <
Temperature, Indoor System, 9 006 1.93x107* x0+1.89
<9,000 Btu/h Capacity ’
Dedicated Condensing, Low DC.LIL >
Temperature, Indoor System, 9.000 3.63
> 9,000 Btu/h Capacity ’
Dedicated Condensing, Low
Temperature, Outdoor System, ch'l(“)'o?)’ = 5.70x107* xQ+1.02
<9,000 Btu/h Capacity ’
Dedicated Condensing, Low DC.L.O, >
Temperature, Outdoor System, 9.000 6.15
> 9,000 Btu/h Capacity i
Multiplex Condensing,
Medium Temperature MCM 10.74
Multiplex Condensing, Low MC.L 553
Temperature
Panels Maximum U-Factor (Btu/h-ft’-°F)**
2
. A A
Structural Panel, Medium nf edge nf edge
Temperature SP.M -0.012x - +0.024 x - +0.041
nf core nf core
A 2 A
Structural Panel, Low nf edge nf edge
Temperature SP.L —0.0083 x —A +0.017 x —A +0.029
nf core nf core
2
FP.L Afp edge Afp edge
Floor Panel, Low Temperature ’ —0.0091 x| —m——==| +0.018%x| ——=— [+ 0.033
Afp core Afp core
Non-Display Doors Maximum Energy Consumption (kWh/day)+
Passage Door, Medium PD.M 0.0032x A4, +0.22
Temperature n
Passage Door, Low PD.L 0.14X A, +4.0
Temperature n

10




Freight Door, Medium FD.M 0.0073x A, , +0.082
Temperature e
Freight Door, Low FDL 0.11x A4 Lt 54
Temperature "
Display Doors Maximum Energy Consumption (kWh/day)t+
Display Door, Medium DDM 0.049x Add +0.39
Temperature
Display Door, Low DD.L 033%x4..+038
Temperature i dd i

*Q represents the system gross capacity as calculated in AHRI 1250.

** Antedge aNd Apgcore represent the edge and core surface area of the structural panel, respectively. Ag, cage and A, core
represent the edge and core surface area of the floor panel, respectively.

T Anq represents the surface area of the non-display door.

+1 Agq represents the surface area of the display door.

A. Benefits and Costs to Consumers

Table I-2 presents DOE’s evaluation of the economic impacts of the proposed standards
on consumers of walk-in coolers and freezers, as measured by the shipment-weighted average
life-cycle cost (LCC) savings' and the median payback period”. The average LCC savings are
positive for all equipment classes. At TSL 4, the percentage of customers who experience net
benefits or no impacts ranges from 55 to 100 percent, and the percentage of customers
experiencing a net cost ranges from 0 to 45 percent. Chapter 11 presents the LCC subgroup
analysis on groups of customers that may be disproportionately affected by the proposed
standard. The installed cost increase over the 9-year analysis period (2017-2025) for the

proposed TSL is 1.98 billion discounted at 7 percent.

! Life-cycle cost (LCC) of commercial refrigeration equipment is the cost to customers of owning and operating the
equipment over the entire life of the equipment. Life-cycle cost savings are the reductions in the life-cycle costs due
to amended energy conservation standards when compared to the life-cycle costs of the equipment in the absence of
amended energy conservation standards. Further discussion of the LCC analysis can be found in Chapter 8 of the
TSD.

? Payback period (PBP) refers to the amount of time (in years) it takes customers to recover the increased installed
cost of equipment associated with new or amended standards through savings in operating costs. Further discussion
of the PBP can be found in Chapter 8 of the TSD.
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Table I-2 Shipment-Weighted Average Impacts of Proposed Standards (TSL 4) on Consumers of Walk-in
Coolers and Walk-in Freezers

Equipment Class Average LCC Savings (20129) Median I();g;):;;k Period
Refrigeration System Class*
DC.M.I $611 44
DC.M.O $3,195 22
DC.L.I $1,117 2.7
DC.L.O $2,664 2.3
MC.M $1,724 0.5
MC.L $2,061 0.4
Panel Class
SP.M** $8 4.5
SP.L** $72 3.6
FP.L** $30 4.5
Non-Display Door Class
PD.M $0.3 5.5
PD.L $52 4.7
FD.M $1 5.4
FD.L $136 2.9
Display Door Class
DD.M $228 22
DD.L $200 N/A

*For dedicated condensing (DC) refrigeration systems, results include both capacity ranges.
**Results are per 100 square feet.

B. Impact on Manufacturers

The industry net present value (INPV) is the sum of the discounted cash flows to the
industry from the base year through the end of the analysis period (2013 to 2046). Using real
discount rates of 10.5 percent for panels, 9.4 percent for doors, and 10.4 percent for
refrigeration®, DOE estimates that the industry net present value (INPV) for manufacturers of
walk-in cooler and freezer refrigeration systems, panels, and doors in the base case (without new
standards) is $851 million in 20128$. Under the proposed standards, DOE expects the impact on
INPV to range from no change to a 9 percent decrease. Total industry conversion costs estimated

to be $51 million are assumed to be incurred in the years prior to the start of compliance with the

3 These rates were used to discount future cash flows in the Manufacturer Impact Analysis. The discount rates were
calculated from SEC filings and then adjusted based on cost of capital feedback collected from walk-in door, panel,
and refrigeration manufacturers in MIA interviews. For a detailed explanation of how DOE arrived at these discount
rates, refer to Chapter 12 of the NOPR TSD.
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standards. Based on DOE’s interviews with the manufacturers of walk-in coolers and walk-in

freezers, DOE does not expect significant loss of employment.

C. National Benefits*

DOE’s analyses indicate that the proposed standards would save a significant amount of
energy. The lifetime full-fuel-cycle energy savings for walk-in coolers and freezers purchased in
the 30-year period that begins in the year of compliance with new standards (2017-2046) amount
to 5.39 quadrillion British thermal units (quads). The average annual energy savings over the
life of walk-in coolers and freezers purchased in 2017 through 2046 is 0.18 quads, which is

equivalent to 14.8 percent of the annual U.S commercial refrigeration sector energy.’

The cumulative net present value (NPV) of total consumer costs and savings of the
proposed standards ranges from $8.6 billion (at a 7-percent discount rate) to $24.3 billion (at a 3-
percent discount rate) for walk-in coolers and freezers. This NPV expresses the estimated total
value to customers of future operating cost savings minus the estimated increased product costs

for products purchased in 2017-2046.

* All monetary values in this section are expressed in 2012 dollars and are discounted to 2013.

> Total U.S. commercial sector energy (source energy) used for refrigeration in 2010 was 1.21 quads. Source: U.S.
Department of Energy—Office of Energy Efficiency and Renewable Energy. Buildings Energy Data Book, Table
3.1.4, 2010 Commercial Energy End-Use Splits, by Fuel Type (Quadrillion Btu). 2012. (Last accessed April 23,
2013.)

http://buildingsdatabook.eren.doe.gov/TableView.aspx?table=3.1.4
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In addition, the proposed standards would have significant environmental benefits. The
energy savings would result in cumulative emission reductions of 298 million metric tons (Mt)°
of carbon dioxide (CO,), 1,428 thousand tons of methane, 379.5 thousand tons of sulfur dioxide

(SO,), 443.8 thousand tons of nitrogen oxides (NOx), and 0.6 tons of mercury (Hg).”*

The value of the CO, reductions is calculated using a range of values per metric ton of
CO, (otherwise known as the Social Cost of Carbon, or SCC) developed by an interagency
process. The derivation of the SCC values is discussed in section IV.M. DOE estimates the net
present monetary value of the CO, emissions reduction is between $1.9 billion and $27.5 billion,
depending on the SCC value used, over a 30-year analysis period. DOE also estimates the net
present monetary value of the NOx emissions reduction is $243 million at a 7-percent discount
rate and $553 million at a 3-percent discount rate over a 30-year analysis period. Over a 9-year
analysis period, DOE estimates the net present monetary value of the CO, emissions reduction is
between $0.33 billion and $4.07 billion, depending on the SCC value used, while the net present
monetary value of the NOx emissions reduction is $70.5 million at a 7-percent discount rate and
$99.8 million at a 3-percent discount rate.” DOE notes that the estimated total social benefits of

the rule outweigh the costs whether a 30-year or a 9-year analysis period is used.

% A metric ton is equivalent to 1.1 short tons. Results for NOy and Hg are presented in short tons.

" DOE calculates emissions reductions relative to the Annual Energy Outlook (AEO) 2013 Reference case, which
generally represents current legislation and environmental regulations for which implementing regulations were
available as of December 31, 2012.

¥ DOE also estimated CO, and CO, equivalent (CO,eq) emissions that occur through 2030 (CO,eq includes
greenhouse gases such as CH4 and N,O). The estimated emissions reductions through 2030 are 79 million metric
tons CO,, 7,897 thousand tons CO,eq for CHy, and 338 thousand tons CO,eq for N,O.

’ DOE has decided to await further guidance regarding consistent valuation and reporting of Hg emissions before it
monetizes Hg in its rulemakings.
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Table I-3 summarizes the national economic costs and benefits expected to result from

the proposed standards for walk-in coolers and walk-in freezers.

Table I-3 Summary of National Economic Benefits and Costs of Walk-in Cooler and Walk-in Freezer Energy
Conservation Standards

Present Value .
Category Billion 2012$ Discount Rate
Benefits
. . 12.4 7%
Operating Cost Savings >
31.6 3%
CO, Reduction Monetized Value (at $12.9/t case)* 1.9 5%
CO, Reduction Monetized Value (at $40.8/t case)* 9.0 3%
CO, Reduction Monetized Value (at $62.2/t case)* 14.4 2.5%
CO, Reduction Monetized Value (at $117.0/t case)* 27.5 3%
] i 0.24 7%
NOx Reduction Monetized Value (at $2,639/Ton)**
0.55 3%
21.6 7%
Total BenefitsT
41.1 3%
Costs
3.8 7%
I tal Install t
ncremental Installed Costs 75 3%
Net Benefits
17.8 79
Including CO, and NOyx Reduction Monetized Value L
33.9 3%

* The interagency group selected four sets of SCC values for use in regulatory analyses. Three sets of values are
based on the average SCC from the integrated assessment models, at discount rates of 2.5, 3, and 5 percent. The
fourth set, which represents the 95th percentile SCC estimate across all three models at a 3-percent discount rate, is
included to represent higher-than-expected impacts from temperature change further out in the tails of the SCC
distribution. The values in parentheses represent the SCC in 2015. The SCC time series incorporate an escalation
factor.

** The value represents the average of the low and high NOx values used in DOE’s analysis.

1 Total Benefits for both the 3 percent and 7 percent cases are derived using the CO, reduction monetized value
series corresponding to average SCC with 3-percent discount rate.

The benefits and costs of today’s proposed standards, for equipment sold in 2017-2046,
can also be expressed in terms of annualized values. The annualized monetary values are the sum
of (1) the annualized national economic value of the benefits from consumer operation of

equipment that meets the proposed standards (consisting primarily of operating cost savings from

15



using less energy, minus increases in equipment purchase and installation costs, and (2) the
annualized monetary value of the benefits of emission reductions, including CO, emission

. 10
reductions.

Although combining the values of operating savings and CO, emission reductions
provides a useful perspective, two issues should be considered. First, the national operating
savings are domestic U.S. consumer monetary savings that occur as a result of market
transactions while the value of CO, reductions is based on a global value. Second, the
assessments of operating cost savings and CO, savings are performed with different methods that
use different time frames for analysis. The national operating cost savings is measured for the
lifetime of walk-ins shipped from 2017-2046. The SCC values, on the other hand, reflect the
present value of some future climate-related impacts resulting from the emission of one ton of

carbon dioxide in each year. These impacts continue well beyond 2100.

Table I-4 shows the estimates of annualized benefits and costs of the proposed standards.
(All monetary values below are expressed in 20128$.) The results under the primary estimate are
as follows. Using a 7-percent discount rate for benefits and costs other than CO, reduction, for
which DOE used a 3-percent discount rate along with the average SCC series that uses a 3-

percent discount rate, the cost of the standards proposed in today’s rule is $367 million per year

' DOE used a two-step calculation process to convert the time-series of costs and benefits into annualized values.
First, DOE calculated a present value in 2013, the year used for discounting the NPV of total consumer costs and
savings, for the time-series of costs and benefits using discount rates of three and seven percent for all costs and
benefits except for the value of CO, reductions. For the latter, DOE used a range of discount rates, as shown in
Table I.3. From the present value, DOE then calculated the fixed annual payment over a 30-year period (2014
through 2043) that yields the same present value. The fixed annual payment is the annualized value. Although DOE
calculated annualized values, this does not imply that the time-series of cost and benefits from which the annualized
values were determined is a steady stream of payments.
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in increased equipment costs, while the annualized benefits are $1.225 billion per year in reduced
equipment operating costs, $499 million in CO; reductions, and $24 million in reduced NOx
emissions. In this case, the net benefit amounts to $1.382 billion per year. Using a 3-percent
discount rate for all benefits and costs and the average SCC series, the cost of the standards
proposed in today’s rule is $399 million per year in increased equipment costs, while the benefits
are $1.606 billion per year in reduced operating costs, $499 million in CO, reductions, and $31
million in reduced NOx emissions. In this case, the net benefit amounts to $1.737 billion per

year.

Table I-4 Annualized Benefits and Costs of Proposed Standards for Walk-in Coolers and Walk-in Freezers

Primar Low Net High Net
Di R Estima tg* Benefits Benefits
iscount Rate Estimate* Estimate*
(million 2012$/year)
Benefits
. . 7% 1,225 1,188 1,279
Operating Cost Savings 3% 1,606 1.544 1.687
CO, Reduction Monetized 0
Value (at $12.9/t case)** > 142 142 142
CO, Reduction Monetized 0
Value (at $40.8/t case)** 3% 499 499 499
CO; Reduction Monetized 0
Value (at $62.2/t case)** 2.50% 739 739 739
CO; Reduction Monetized 0
Value (at $117.0/t case)** 3% 1,534 1,534 1,534
NOx Reduction Monetized 7% 24 24 24
Value (at $2,639/Ton)** 3% 31 31 31
0,
7% plus CO, 1,748 1,712 1,803
range
7% 1,249 1212 1,303
Total Benefitst 3% 1,637 1,574 1718
0,
3% plus CO, 2,136 2,074 2217
range
Costs
Total Incremental Installed 7% 367 377 357
Costs 3% 399 414 385
Net Benefits
0,
7% plus CO, 1382 1335 1,446
range
7% 883 835 946
Totalf 3% 1,238 1,160 1,333
0,
3% plus €O 1,737 1,660 1,832
range

* This table presents the annualized costs and benefits associated with walk-in coolers and freezers shipped in
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2017-2046. These results include benefits to consumers which accrue after 2046 from the walk-in coolers and
freezers purchased in 2017—2046. Costs incurred by manufacturers, some of which may be incurred in preparation
for the rule, are not directly included, but are indirectly included as part of incremental equipment costs. The
Primary, Low Benefits, and High Benefits Estimates utilize projections of energy prices from the AEO2013
Reference case, Low Estimate, and High Estimate, respectively. In addition, incremental product costs reflect a
medium decline rate for projected product price trends in the Primary Estimate, a low decline rate for projected
product price trends using a Low Benefits Estimate, and a high decline rate for projected product price trends using
a High Benefits Estimate.

** The interagency group selected four sets of SCC values for use in regulatory analyses. Three sets of values are
based on the average SCC from the three integrated assessment models, at discount rates of 2.5, 3, and 5 percent.
The fourth set, which represents the 95th percentile SCC estimate across all three models at a 3-percent discount
rate, is included to represent higher-than-expected impacts from temperature change further out in the tails of the
SCC distribution. The values in parentheses represent the SCC in 2015. The SCC time series incorporate an
escalation factor. The value for NOx is the average of the low and high values used in DOE’s analysis.

1 Total Benefits for both the 3-percent and 7-percent cases are derived using the series corresponding to average
SCC with 3-percent discount rate. In the rows labeled “7% plus CO, range” and “3% plus CO, range,” the operating
cost and NOx benefits are calculated using the labeled discount rate, and those values are added to the full range of
CO, values.

DOE has tentatively concluded that the proposed standards represent the maximum
improvement in energy efficiency that is technologically feasible and economically justified.
DOE further notes that manufacturers already produce commercially available equipment that
achieve these levels for most, if not all, equipment classes covered by today’s proposal. Based on
the analyses described above, DOE has tentatively concluded that the benefits of the proposed
standards to the Nation (energy savings, positive NPV of consumer benefits, consumer LCC

savings, and emission reductions) would outweigh the burdens (loss of INPV for manufacturers).

DOE also considered more-stringent and less-stringent efficiency levels as trial standard
levels (TSLs), and is still considering them in this rulemaking. However, DOE has tentatively
concluded that the potential burdens of the more-stringent efficiency levels would outweigh the
projected benefits. Based on consideration of the public comments DOE receives in response to
this notice and related information collected and analyzed during the course of this rulemaking

effort, DOE may adopt efficiency levels presented in this notice that are either higher or lower
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than the proposed standards, or some combination of level(s) that incorporate the proposed

standards in part.

II. Introduction

The following section briefly discusses the statutory authority underlying today’s

proposal, as well as some of the relevant historical background related to walk-ins.

A. Authority

Title III, Part C of EPCA, Pub. L. 94-163 (42 U.S.C. 6311-6317, as codified), added by
Pub. L. 95-619, Title IV, section 441(a), established the Energy Conservation Program for
Certain Industrial Equipment, a program covering certain industrial equipment, which includes
the walk-in coolers and walk-in freezers that are the focus of this notice. '""'? (42 U.S.C. 6311(1),
(20), 6313(f) and 6314(a)(9)) Walk-ins consist of two major pieces — the structural “envelope”
within which items are stored and a refrigeration system that cools the air in the envelope’s

interior.

DOE’s energy conservation program for covered equipment generally consists of four
parts: (1) testing; (2) labeling; (3) the establishment of Federal energy conservation standards;
and (4) certification and enforcement procedures. For walk-ins, DOE is responsible for the

entirety of this program. The DOE test procedures for walk-ins, including those prescribed by

' All references to EPCA in this document refer to the statute as amended through the American Energy
Manufacturing Technical Corrections Act (AEMTCA), Pub. L. 112-210 (Dec. 18, 2012).
2 For editorial reasons, upon codification in the U.S. Code, Part C was re-designated Part A-1.
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Congress in EISA 2007 and those established by DOE in 